A simple test to detect hydrogen/deuterium scrambling during gas-phase peptide fragmentation.
Amide hydrogen/deuterium (H/D) exchange coupled with mass spectrometry has become a powerful tool to study protein dynamics. Addition of a proteolysis step between the exchange reaction and mass analysis can be used to localize the positions of deuterium and improve overall resolution. The resolution can be further enhanced by the fragmentation of digested peptides in the gas phase if scrambling of exchangeable hydrogens and deuteriums on the peptides does not occur. Although some laboratories reported successful localization of deuteriums by gas-phase fragmentations, others described total scrambling. Here we propose a simple method to detect the presence or absence of scrambling using a commercially available small peptide, neurotensin (9-13; RPYIL). All exchangeable hydrogens on this pentapeptide are first deuterated by dissolving it in deuterium oxide. The deuterated peptide is loaded onto a reversed-phase column, and then washed with copious amounts of cold acidic aqueous buffer. This washing exchanges all deuteriums on both the terminals and the side chains back to hydrogens. Now only three deuteriums are attached on the pentapeptide, one on each of the amide nitrogens of Y, I, and L. After the partially deuterated peptide is eluted from the column with 95% acidic acetonitrile, collision-induced dissociation (CID) generates a series of b ions, which are analyzed by mass spectrometer. In the absence of scrambling, no deuterium should be observed in the b 2 ion, as neither R nor P have amide hydrogens. On the other hand, in the event of scrambling, b 2 should carry about half of the deuteriums of the parent pentapeptide. In theory, complete scrambling should distribute deuteriums equally among all of the exchangeable hydrogens. The b 2 portion of neurotensin (9-13) has 6 exchangeable hydrogens, whereas the +1 charge state of neurotensin (9-13) has 12 exchangeable hydrogens. We demonstrated that CID caused complete scrambling of hydrogens and deuteriums with an LCQ (a ion trap machine).